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must be related to the same molecular condition, or, if not
capable of experimental determination, must be capable of
deduction through differentiation or other suitable process.
4.  All physical quantities must be independent of the number
of associated molecular species existing in the liquid; or they
must be strictly proportional to the association factor.
5.   All the physical terms included in the equation must de-
pend on the liquid as a whole and not on localized properties such
as surface tension and vapour pressure; and they must either be
independent of the vapour phase, or exist under  conditions in
which the vapour phase may be neglected.
Ramsay and Shields' method does not fulfil (i), (3), and (5);
Batschinski's (3) and (5); Longinescu's (3), (4), and (5); Traube's
(i). Only the method of Guye (chap. V.) applied at the critical
point satisfies the conditions laid down, and this method is
limited to a single temperature.
The objection which Tyrer considers vital is that the methods
so far proposed are based on the comparison of the properties of
a mixture of molecules X1} X2, and X3 with a normal liquid of
constitution X. But the only knowledge we possess at present
depends on selecting some substance as standard and referring
the abnormalities of other bodies to probable difference of mole-
cular size; and whether the substances be gaseous, in solution,
or liquid, there is no escape from the method.
There is one objection to present methods, however, different
either from Guye's or Tyrer*s, arising from a want of correspond-
ence between solution measurements and those made on the
liquid, an objection previously raised (p. 69) to accepting Bennett
and Mitchell's results. The behaviour of alcohol is only one of
many cases. In benzene its molecular weight, assuming the
validity of Raoult's laws over the range of concentration tested,
rises to seven times the normal value,200 but no method applied
to the pure liquid makes the degree of association to be more
than about four. In solution the molecular weight rises with in-
creasing concentration and it would be contrary to the law of
mass action for a decrease in the degree of association to occur
after a certain stage had been reached. Such a discrepancy natur-
ally raises the question whether the values found for any liquid
are multiples of the molecular weight in the ideal or gaseous
condition, or only of the normal liquid. The actual value as-